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<33=|fe ^^IJlSfSl ^cHl^* mrO>\JL, 

^■7} ^^Hr -S-^ll- ^- A o^>Sl, A oM iL^ v € 

#3*Kr ^S)^-^-; ^ #7} ^^7l^#^o 1 lAi 
^-^l^lJLS}-, A o V 7 l ^^.Ho^ #^5} ^-S.^* ^Al?J ^J5H 
, -^3}-7l^ Tjl^l- 7$ A] 5]-7l fl^; ofl e^l- ^Sl-u!, ^71 ofl B] oj| o] ^ ^ofl ^^fV 
2)-7l^ T^-fr ^A}^ -5}-7l ^ ifsH, $^<1^ *Hff--2- 

M2.5.1 

3= 2 
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^1 

^r^l^-^l ^ ^- u o >l w {Digital signal receiver and method 

therefor } 

£ 1£ t^l^J: ^^l^ ^£oicf. 

£2r^ 7fl5*iolcf. 
i 3^r £ 2^ ^Ml ^S.°1i=t. 

92112305.5^ 'S-McK 

<6> £ lofl ^^71(10), ^(20), ^-2:71(30), ^ 

sMC 40), ^4^-^-¥-(50), ^=LC-K60)» i^-*>ul, ^7l^ av^s)-^ i=L3x 
3sL(100)^r ^^Hr ?Hf^ ^-2,71(30), 3 -g-f^sM (40) ^ HiH^r-^^ 

(50)1- S^tK 
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<7> «(20)-gr -f-^ ^^S.^ ^-^71 (30)<^1 ^i7](30HH ^ 

^-§-¥sf7l(40)# 7l*| A]Ji7l- ti_V^jiV4^.«-(50)oil «a^sl<H ^sf^ £-3Hl 

^11 A JS ^T^HH A}-g-SH= ^7121 1;^^1S <£]*fl t^^m ^^Hr ^ 
* i A o V ^7l ^*fl ^A^Cf. ^^.^«.( 5 0)ifl6fl ^7fl§>^ fl^-f-7l^#7l7> # 

^4^-^(50)^ ^^Hr is?-* ^-g-^s^l (40)^1 ?J-jis1#1- z\)l<gIL 

<8> ZZ.&IM-, ^2fl3 ^-f, aV^^^. s.^Sj^( 100)^^1 *]<3*i°] 3-§-f-3}-7l 

(40)7> ^^s-1-71 nfl^-ofl Aj^o] O.S. ^Sfl Hf-^ ^sJ-^^-^o) ^al-jT}. ^^o] 

^cf. HL*V, 3,7] ^-s^tHH^ ti}^sj-4^«-(50)l- 7} afl-g-ofl s^l 

-HS.7} ^3)- ^.^(50)611 ^ £1 Ol ^2}.^ -g-^ I^lb 
°1 ^^l^Br n^o] ol Cf. 

<9> i£ig,£. ^ 7 }o} £-;^-g- Sfl^*>7l fl«fl 3-^*1, ^71 ^^Al^VS. 

^Hl ^ 7-m ^-^JL^^Sr *\&*}^ =^^J:# ^^51 ^-sM^i ^Ml, #3*1 
^ f-2f^ZL^^# ^^flO^, ^4^310} i^-Al^-i- ^57| §H, ^*Rr 
^iJll- Wj-STfl 4^^- ^ ol^ C^IU^IS. ^a]^^ ^1^^ ^ ZL <5> 
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<11> 2:71^^ ^^-o] ^.gJ.oJ.jT-e]^^ ojgfl -E-^j-JL, AV 7 1 

°ti -S^H, #7l <y ^IJis}- #^^1 ^^IJ:^ 

#7j -g-^-§- iL A cH*£), A o v 7l ^sf^ 3- 

^Hl ^A^, ^^71^1^1- & ^^7l£ 

^HM^ A oM ^S)-7H1 £ ^"71 ^!Z}-4^«. & ^^7]^# 

7)2) #^-§T 7>^>^ 7>^>7l ; ^ 2,7) f-S|-#?HH ^S}-^ #ofl 2] tifl ^5}- 

^ A o VJ g-7]A]Jl7}- #*<H^ ^Uf^ ^1«fl f-^- ^-71 7fl2]^«-S] # 
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<13> ^7} *Y&^^-» & ^7) ^l^l^^l °J3£ ^Sfif 

±% 91SL^, ^^-§-71^1 Ji(Lock)l- #^Rr ^ 

^7l^#7l; ^-71 ^^ 0 HlEl^#7loflA-i ^a o Vo] ^-7l£l*l ^7)A}-7) 
fl^7l^-=7l; T #7] ^^7l^-=7lofl/i ^^2)- 

» ^^j^>^ ^^71; <#7] ^§[7}o]}*] AlJ^ AV 7 j A}S}7]olM A}^ 

^^J7]; ^ ^-7] ^^7l^#7]oflA-1 Ajjrofl a}5}, '1' S^r #7l 

^^^-7)^-^7} 3] ^o] Aj. 7 ] ^bH^* ^1^^ n^Eil" SE^Rr 3 

<14> ^.ofl^^«VAg 7 l; ^-71 ^Jj^-^ 7 HH 

Aj. 7 ] ^Aj^^^y.^A^ ^-^7]# i^Hr ^Jol 

<15> a o V 7 ] -s}. 7 ] Tjl^ 75 A] J=Li=, =^. 7 loHA^ A)Jr<2}- t^^^H S) 

^ HSi^ 2:71 ofl ^ A o V 7 j =gJ. 7l o]lAi #^5]^ ^Jrofl tt]- = =s)-7l 

3°1 ^l-^-^^cf. 

<16> Aj-71 fl^7l ^-=7lfe ^^2)- 42-^7} ^71 oil "fl, T^Hr "»V 

S.711 i#3V£^- ^^CH<^# £L7fl £0] afeV^l^c}. 
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<17> #7l f}^B]^ ^<d#3L2| ^l:^r» 7V^Es>^ Al-7] ej 7l# ^ o] 

<18> ^7]9\ Cf-E- S-^-i- 1-^51-71 ^tb ^f^, ^##3L^ ^1^52]]^^- J£ 

£-31 °1 -fcl^ ^^^-^ ^ ii.*l-5JM ^ °J«oi 

*l-3. ij\Z\7M l^Jlt, #7l 0 J^l^olA o >ol^ #^Als# *H9*Rr 3#-g"7l3# 
-¥-1- ^IH^IJl ^Hd#*l* ol-g-*V cl^AjJr-^ ^*Hfr u o^£r, 

<19> (a) #7l ^^^7l^#^o])Ai #^=1 Aljr 7 }- #^Jl°|7}# 

(b) #71 (aWH-H, #^^1517> #71 ^^^7> 

3#^ <?§^-§- ^1 T^-f-S* ^JI&^jOJL S-^-^o], ^AlAljro} «^ 

Ji#*Hr ^ (O #71 (a)^cHH, i^#JL7} #^£l^, #71 tiV^S}-^.^ 

#*M ^l^ll- ^#«H=- s^-g- ^Wtt 51 °1 «>^^. 
<20> ol^h ^^-=1 £^^r -e.cf #4*1 ^--§-4 £3-. 

<2i> £ 2tt tc)-€- ^^11#^ tH4#*13 7H^£olcf. 

<22> H 2 ofl H^s} ^a]^1^ ^sHf(20). ^^^^^-¥-(22), tiV^s}-^-^^- & 

fl#*7l3#-¥-(24), ^31^(26) 31 711^^^1^(28)1- 3L^W. 

<23> =^(20)^ 2^7} o\}^ <fttf<i\ 03 ^.g. y>*l ^ ^a) ^sf<^Jl^#oll SJ Sfl 

-g^l-JL, a o V 7 1 ^ ^-S^Jl^ofl Sl«fl :MM ^<H1 #3*1$ f-Sj- 

^Jisl^ofl 2]sfl -§-*HH, ^B^ofl sltb ^<d#S(x(n))sl ^sfl^-i- Ji#^;Cl-. 
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<24> -^AlJ: ^-^^(22)^ sfl^-o] iAjg A]^(y( n ))5.^-Ei ^ 

*Vnf. o^ll- l-o^, ^Alj: oje^ ai^o^ e^ol 1.30]^, ^Ai^al z]]^ 

<25> aV^sV-^-tL & ^^-^71 ^#^-(24)^ 2:71 f-3|-<Et>lH>H ±^X\^Y ^ JZf^L 

°fl #71 #^-¥-(22)olH €^13:^- ^r^l^l^^-^ 

1- 3#*)-Jl, -^71 ^ &i # £t!l -g-« J£#*l-£| , A oM ^s>^ 

^°1 rMJ^ 5U-° ^ a] ^( Lock)* t^tH}. 

<26> 7-flSl^i-^(26)^ #7] tiV#5f^-^-«- & ^^7l3#^(24HH J±#€ 

cfAi ^Aj-Efl^. >s-7l ^-3*71 ( 20 H #3^. J£33*l 

^€^1- f" ^-71(20)^1 ^Ik^r H}:t±. 

<27> ^ Sj-71 Tfl^ ^^-(28)*r ^"71 IV^S]-^^-^ & 3)^7} 3# J S L (24) 6 1H * 

3€ ^^f-7l<d^(Lock)^, ^"71 AflSl ^^-(26)^1^ ^iL#* «r€^l?l 

^41 -f-^1-71^ 711^1- ?8^1*>7l ^*>al, ^"71 oj) E^ofl 

<28> 5. 3^- £ 2^1 ^Hl ^S.oltj.. 

<29> ^^(20)^ £^8^-3-71(202), ^ u o v ^s}- 71(204), 7^71(206) ^ ^ 

sf^Jiel^ ^^(208)1- 5.^-^. 

<30> ^«oH tJ ^2}-7l(202)^ ^AjAlJr-g. f^A]^ tij-^n)-^-^^ & <f\^7] 

3#-¥-Sf £.3. #3^. ^ ^-^^71 (204)^ -f-SHJr-^f 1 ^-¥-(208)3 

* °J 3 7RV7l(206)fe ^7l ^ y o V ^2}-7l^ ^iH^S^S) -g- 
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-^SJ-^jh^ ^^(208)^ 3L7\ f-Sj-^HH A% ¥Sl- 0 a v JiHl#^l s] 
*fl %7\ 7>AV 7l( 206)^ #^-fr ^©jSj-JL, ^^4^ & 3#^7l3# 

^-(24)^1 ^^7lA]s(Lock)7> # 3*1*8= ° S V J1^#<H1 2}sfl f-sHi^ 

A c3"7l 5)^(26)2] #^-§: ^"^H, A J-7l <**g-^-f- s\- 71(204)^11 #3^. 

<3i> ^sf^^-&^^7l^#-^-(24)sl vY^^sl^*-^ ^^ 0 H|ei ^#71(242), 

^ A o v ^7l^-H7l(244), ^1^71(246), -g-^7l(248) ^ (249)1 i^ji, ^ 

^7l3#^-ir ^^7l^#7l(247)°fl *ti#€^. 

<32> ^^le^^7l(242)^ ^JL^^f^H ^^Jl^ ^^l^^Vsl <^ 

ofl^-I- ^^-¥71^-^.71(244)^ ^>7l fl^ofl al ^#71(242)2} 

#7lS|^ ^O.^, ^cM: ¥7lAl ? l£^- ^■^■^tq-. O^H, ^^7l^=7l 
(244)TT ti}^Sf^-^^-(24)7f ^7H1 ufl, ^3lH- -g-^l-g- BB>2711 £#^51^ 

<33> ^^71(246)^- T 5Ett ^-71 ^^7]-^=7l(244)ofl>H #3 3^ -ti 

^^71(248)^ ^-71 f-3?-7l(20)4H ^JJKzdi))^ ^7} ^7] 

(246HH ^AV^cf. 

<34> 7 j.o. E ^(249)^ 3 #-§-7] 3 #71(247)41*1 #3=lfe- ^^71*1^1 r4e} ( t 

^ A J"7l ^^7l^-S7l(244)Sl #^ol AJ-7] ^^71(246)1- *1<H$ 

4. ^, #^7}1±2L7} ^A Q<L#(^), Sl^^H i^Al^-ol ^ t }7M^ 
Tl AjEfl^i-S- ^H^J7 ( ^^ 7 ]a]^ 7 ]. ^-5)^(5. SJ-), ^^ 7 1^ S7 1(244)^ 
#3^ ^*KE^- <*7)*\, 7 ^Ei(249)^ ^AjXI^o] Al^^. 7 |.o.E 

*M A o v 7l ^jej 71(246)1- all<H^ =r S. 
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<35> ^21^(26)^ ^^^-^^^71(262)^ ^^71(264)1- i^cf. 

<36> ^^^-^-^^^71(262)^^^71^-^71(244)^ ^MH^^HVCOHI 

*i #^1^ ^^(Q-idin) )S ] ^oJj4^«-( e j^(n) )^ ^Z}31, ^-^71(264)^ 
^7) ^oW^-i^t^7K262)oil^ ^^51^ ^-^Sl- AJ. 7 ] ^AlJl^ «-(22)olH 

# 3=1*7 ^lJl(a(n))» <gZLxH&&&*H208)<q #3 

<37> ^-5}-7] Tjl^ ^a]«.(28)^ ^51^71(282), *M*r 7 5^l7l(284) 5? *fl231 

^ 7 S^l7l(286)# i^-tl-nf. 
<38> ofl 71(282)^ ^71(20)^1^ #^l^r ^l^(z(n))^- 7fl31 ^ (26H1 

A^j ^lJi(a(n)ej^ (n) )l- ^3 ^7H1^ a o v 7 | ^s}-7l(20HH # 

33Sr ^ll(z(n))^| ^ f-sM^Al-g- «ij)Bl* #^sl-47K ^71 ^^7l^#7l 
(247)°1M ^^7]^ls7> <y^£l^ #7l 7flS) ^^-(26)^1^1 ^l^l ^ 

t3-71>84!-8- ^M^mcf. 7^11^1^ ^a]71(282)^ #7l 1^3 71(282) 

°1M t^slb *flaH nq-e}- ^yj-^jrj^l (202)s] Tfl^l- 7<§^}7l ^tt *H 
23l^r 7 5^7l(284)^ ^°o v ^-f ^-71 (204)^1 *&^7] 3\*Y %°}^. 

<40> 2,71 -^SKWH ti}^^ ^-^&^^7l^#^-(24)^ -^^W &JL tfl 

71^-Efls. SU, ^s)-7l (20)°Jr^*M ^Hd^I-Sis} >g^.# ^Hjo. 35. 7§7\ 

<41> ^ofl^ f-5]-7l(20)^ *H?-.2.2V ^7T°1 «<HH£. ^ 

^SKr ^T^^m-g- 5^711- AV-g-^C-fl, ^^9] ^-5}-7ll- 
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^ 5Utt Aj-g-ig- ^ zl ^o] ^olcf. ^, 

y o v ^2]-7](204)a] °J^-8: ^^^(22)^1 #^°1 £)<H°> 

nfl-g-oll 2:71 ^-sj-cf^HlA^ ^ y o V ^^5l-7l(204)a] ol aj ^3:^^(22)^ 
#^a], ^^f-sMt 202)2] #^ ^ u o 1 "^-§-5l-7l(204)^ 7^ 7 1 ( 206) 

oicf. 7,m^ <Q;JLZ\^f°\]*\±r fl#<q cg^i-o. hj-^ CMACconstant modulus 
algorism)!- Af-g-^- ^ oicf. 

<42> ^71 f-sKHHH ^51-71(20)71- o]^S_ ^Z}7]} S)t£, ^s^^JjL & 

A o^7l^#^-(24)7f ^m}9) Jl^o) ol^ ^-fo^ - 

3}-^r ^31* i^-^71 ^^^nV, -S}-^^^^ S.^}JL L^, o 1 AV^ 7 ]^ #7 ]o,l 3 
*H tO-^SH^^ ^JE^jl]. ^-^71(20)^1 ^5\-<glLZ\^3\- n^'S^o) V\ ^ 

B^AS ^8*1 *J= o s vj7^^ Aj-g-tb^. ^^7l^#7l(247)^ ^M-^-g-M 3- 

5«H, H ^ol «y^l^ol^ ^7^ i^AjS* *HS*ki!, °J « ^oH^ #^ 

A Jit t^W. 

<43> ole-l^- iaj- PE-fer #^a]Jl°11 ^*fl -^21-^^1 ^#34- 3l^r ?8^, ^- = tfl^3.o] 

#^=14. ^ ?-ll«r-^^7HlA-1 7) (20)2] °] ^ ^ A] J: 3£ ^ J=L 

(22)2^ #ao S ?1«;^^ ^-^-^.^1- #0^1*. sfl^ofl <yo]o] <i-^sr}-^ $]-£ 
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^-7] £ #71 (247 HI ^-Sj- <gZLrl)^-& CfA] til£]f o 

3. Jl, 31^ 3)^1 ^ £0.5. ^^Cf. o} nfl tiV^^«(24)^r cfl 7) 

#EflS ^^■S)o] > ^AlAlJ:^ oj-ol^^ol cfA] <g£]7]] 

5L^# ^S.*bc|-. ^5>^-g-^ol ^4^71 ^#7] (242)^ SAMl^S ^ 

*H ^ cH ^^Rtoj-jre^o.^ ^^^H, ^l^l^^l^l ^^Itt 

<44> ^ Qo] M. ^-tgofl o]^, ^?fl^SM^ 7^ ^S^JI 

*r &£^f- i-g-Sio] #^.2.*> -f^V 

<45> ^^7l^#7lofl <=l*fl <a:Ji^#jq- Tfl^ 7 <9^11-, ^-Hifl^^ol 
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S7l f- S^TjH^ di^Al^ ^4^611 -f-^-SH, ^7) Q+\3L 

^SlQ ^Aissfal ^^1^* g^is}jL, ^7) $\ ^Hl £i 1- ^3}-^ 

^* ^>M Ji#^ ^r^Hr -§-^ 0 l 91°-^, $#&7)X\2L& 

*l^H #§m ^^a o v^- ^Ai^i ^^sl-i- ^71^1 31^1- 

^S)-7l 7?1^ 7,§ A] «..§. ^^Rr C-l^l^A]^ 
2] 

*Hl*cH SU<H>H, ^71 
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#7l ^oH^SM 2 !- ^"cH^SM^ #3* 7\*\7] \ % 

* ^^erl-Jl, #7l HV^3X}-^-^«- & ^^7l^#^-ofl^i ^^7]AlS7> 

#3*13= ^*fl -f^sls^- #7l 7flsl^-^a| ^SH, #71 <*# 

^7l. 

[^#31 

*Hl#^ XZ<H-H. #7l ^sH^-^ & ^#^7l^#^-fe- 

#7l ^jL^Jfofl °w l5 N^l ^3LQ €^151^ ^#ofleil- ^#^1 
e-^#7l; 

#71 ^#^1&|^#7H1^ $1#°1 *7lS]<H ^Sf^^-Ajlol ^ ^$W1 S1<L 
^#^7l#^(Lock)l- #^*Hr fl#^7l^#7l; 

#71 ^#^11 el ^#7H>H ^#°1 -f- 713*1 $!#-§■ ^H^lJn^ 

^ ^#-^7l^-S7l; 

T £E.^ #71 ^|#^7l^-S7HM1 #^^1^ ^^3}-!- ^EH^^ ^HJj 7 ); 
#7l -f-^-7H>H #^=1 #JL2]- #71 >«d^7H>H ^llt 

^71; * 

#71 $1#*713#7H>H #33^r 4^, T 5E*r #71 fl#-g- 71-^ = 71 

21 Efl £l i^- AV 7 1 AjEJj 7 |^- aflo^^ n^-eil" ^^-^-1- ^-2-5. ^ c l 

^1^#51 ^r#7l. 
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*lll*jH1 #71 zflSJ^JHr 

^^•^IMM ; 

^ ^^711- Iff -|- ^.2.3. ^ t^^l^Al^ ^71. 

5] 

A o V 7l ^^7l^#7loflA-l ^^7lAl^7> <U If 5) £ #7} f^^r 41 

#71 onei^^HH f^El^ oflaH ^£1-^^=21.71^ Tjl^!- 7j^*l-7} 
W ^U^l^r 7 S^7l ^ Tfl^l- S>7l ^12 711^73^1711- Iff 

* ^3 °-5L <§fe C^IH^ ^71. 

l^f 61. 

*fl3f &°]*\, A o V 7l °] ^7^117)^ tO-^Sf 4^7V S7l ofl ufl, 

^^Hr ml-S-Tfl I^^>i^- ^Scfl^l- 37llf-# s.^3A^ ^lH^is 

^71. 
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[3^8" 7] 

» ^M% v -8: ^ ^ ^*1U4]3L ^71. 
[3^8- 8] 

^#JL^ ^l#2fl^-# J±#*l-^r f-sM2f, ^r^l^Jl^ ^Hr£-3!* iL#*l- 

^#JLt- ^*Rr ^#-§-71 ^ rq^^Als ^#*|1- 3*11 

(a) #7l ^#^-7l£#^H ^1JL7> #^^15L^]7># 

(b) #7l (a)*HH*l, 1^^127} #7l SB^^-t^I- ^*j-*V*l 
<&JL, $\^-3] <3*t-§- *M 7>^2}- ^Jl^#^ ^^Jl^I fifl^ 

;s.#si-Sr ^ 

(C) #71 (a)^ofl^, i^3L7>#^£l^, #71 Hj-^^^-^a^ #^Al^, 
#*j*l*^ ^JIS^^^S ^Al^Jro} Sfl^# J£#*l-^ 

-r#*Rr ^ 3 -2.-3. SHr 3*11^ ^r^i^. 
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